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THE ROLE OF COMMON METHODS IN PERSONNEL SELECTION 
 
Thomas R. Carretta 
Air Force Research Laboratory 
Wright-Patterson AFB, OH, USA 
 
Cognitive ability is the most widely researched psychological construct in studies of 
determinants of occupational performance. Results of meta-analyses of common selection 
methods in personnel psychology indicate that general mental ability (g) is the best 
predictor of training and job performance involving core technical proficiency. For 
training, the predictiveness of g is incremented by measures of personality and 
specialized job knowledge. For job incumbents, the predictiveness of g is incremented by 
personality, job knowledge, and work sample performance. In addition to the predictive 
validity of g, personality, and prior job knowledge, their role in the acquisition of 
additional job knowledge and subsequent job performance has been demonstrated in 
causal models. These results are consistent with those for diverse military occupations 
including pilots and several enlisted technical specialties. Several studies are reviewed 
examining the relations of g and other common selection constructs to training 
performance for military jobs including air traffic controllers. 
 
 Personnel selection research provides overwhelming evidence that general mental ability (g) is an 
important determinant of training and job performance (Gottfredson, 1997; Jensen, 1998; Schmidt & 
Hunter, 1998, 2004). Further, the predictive validity of g is directly related to job complexity 
(Gottfredson, 1997; Hunter, 1983b). Hunter (1983b) demonstrated this in analyses of a US Department of 
Labor database of 515 diverse jobs. Hunter classified these jobs into categories according to complexity 
of data handling (low, medium, and high) and complexity of dealing with things (simple 
feeding/offbearing and complex set-up work). The validity of g rose as job complexity increased. The 
average corrected validities of g for the low, medium, and high data complexity jobs were .40, .51, and 
.58. For the low complexity feeding/offbearing jobs and complex set-up work jobs the corrected validities 
were .23 and .56. Gottfredson (1997) concluded that the pervasive utility of g in work settings occurs 
because essentially it is the ability to manage cognitive complexity, in particular, complex information 
processing. 
 
Incrementing the Predictiveness of g 
 
Specific Abilities, Knowledge, and Non-Cognitive Characteristics 
 
 Several studies have examined the utility of specific abilities and knowledge as well as non-cognitive 
characteristics for incrementing the predictiveness of g versus a wide range of occupational performance 
criteria. McHenry, Hough, Toquam, Hanson, and Ashworth (1990) investigated the predictiveness of 
measures of g, spatial, perceptual-psychomotor, temperament/personality, vocational interest, and job 
reward preference for nine US Army jobs.  Training criteria were five job performance factors identified 
by Campbell, McHenry, and Wise (1990): core technical proficiency (job-specific task proficiency), 
general soldiering proficiency (non-job-specific task proficiency), effort and leadership (demonstrating 
effort), personal discipline (maintaining personal discipline), and physical fitness and military bearing. 
General mental ability was predictive of all of the job performance factors and was the best predictor of 
core technical proficiency and general soldiering proficiency with correlations of .63 and .65 corrected for 
range restriction. None of the other predictors incremented g by more than .02 versus these criteria. For 






 Ree, Earles, and Teachout (1994) examined the predictiveness of g and specific abilities for job 
performance in a sample of 1,036 US Air Force enlisted personnel in seven jobs. Job performance 
measures consisted of hands-on work samples, job knowledge interviews, and a combination of the two 
called the “Walk Through Performance Test.” Measures of g and specific abilities were extracted from a 
multiple aptitude battery and regressions compared the predictiveness of g and specific abilities. Across 
the seven jobs the average validity of g was .40 for the hands-on work sample, .42 for the job knowledge 
interview, and .44 for the “Walk Through Performance Test.” Adding the specific ability measures 
increased the validity by an average of only .02. These results are very similar to those of McHenry et al. 
(1990).  
 
 In a large-scale meta-analysis spanning 85 years of published studies, Schmidt and Hunter (1998) 
examined the utility of measures of g and 18 other commonly used personnel selection procedures versus 
training and job performance. They estimated the predictive validity of g to be .56 for training and .51 for 
job performance. For training, the two combinations of predictors with the highest multivariate validity 
were g plus an integrity test (mean R = .67) and g plus a conscientiousness test (mean R = .65).  For job 
performance, the three combinations of predictors with the highest multivariate validity were g plus an 
integrity test (mean R = .65), g plus a structured interview (mean R = .63), and g plus a work sample test 
(mean R = .63). 
 
Job Knowledge and Work Sample Tests 
 
 Job knowledge and work sample tests are developed around the assumption that examinees already 
have job-related technical knowledge or know how to do the job. Although they are useful for predicting 
performance for job incumbents (Schmidt & Hunter, 1998), they generally are not suitable for untrained 
applicants. Their use for training was unusual enough that Schmidt and Hunter (1998) did not include 
them in their meta-analyses involving training.  
 
 There are some notable exceptions. US military selection and classification batteries such as the Air 
Force Officer Qualifying Test (AFOQT; Carretta & Ree, 1996) and Armed Services Vocational Aptitude 
Battery (ASVAB; Segall, 2007) include technical knowledge (non-specific job knowledge) subtests 
(aviation information, electronics, mechanical, auto/shop) that are used for technical training 
qualification. These tests measure knowledge that anyone interested in a particular topic might learn from 
their choice of educational and recreational pursuits. The key concept is that these types of tests are 
surrogate measures of skill, interest, and motivation in a particular area (Guilford, & Lacey, 1947).  
 
 Although work sample tests (e.g., use of flight simulators by commercial air carriers to assess the skill 
level of experienced pilots) are associated with job incumbents, not all work sample tests are of this type. 
Beginning in the 1960’s, there have been several efforts to develop work sample tests of trainability 
suitable for untrained applicants (Robertson & Downs, 1979, 1989).  The unique characteristic of work 
sample trainability tests is that they provide applicants a structured learning experience followed by a test. 
They also have very good face validity. A disadvantage of these tests is that they typically require long 
training periods while applicants learn complex rules and procedures. Examples include the Automated 
Pilot Aptitude Measurement System (Long & Varney, 1975), the Canadian Automated Pilot Selection 
System (Spinner, 1991), and the FPS 80 (Gress, & Willkomm, 1996) for pilot training and the FAA Air 
Traffic Scenarios subtest (King, Manning, & Drechsler, 2006) for air traffic controllers. Robertson and 
Downs (1989) conducted a meta-analysis of work sample tests of trainability and concluded that they 








 In addition to their predictive validity, the causal role of g, personality, and prior job knowledge in 
job performance has been demonstrated. Hunter (1983a) reported causal analyses of meta-analytically 
derived correlations linking g, job knowledge, job performance (work samples), and supervisory ratings 
from 14 studies with 3,264 participants. Hunter found that g (ability) had both a direct and indirect 
(through job knowledge) influence on job performance. Job knowledge, in turn, had a major causal 
impact on job performance and supervisory ratings. Ability had no direct effect on supervisory ratings; all 
effects were moderated. Although job knowledge and work sample performance accounted for all of the 
relationship between ability and supervisory ratings, the total causal impact of g was considerable.  
 
 Borman, White, Pulakos, and Oppler (1991) expanded the variables used by Hunter (1983a). Their 
causal models included measures of cognitive ability, job knowledge, personality (achievement 
orientation and dependability), task proficiency, problem behavior, and supervisory ratings of 
performance. Participants were 4,362 US Army personnel in 9 jobs. Cognitive ability, job knowledge, and 
dependability played strong indirect causal roles on task proficiency and supervisory ratings. 
Dependability had a modest causal influence on disciplinary actions (problem behavior). 
 
 Ree, Carretta, and Teachout (1995) and Ree, Carretta, and Doub (1998/1999) added the construct of 
prior job knowledge to occupational causal models for US Air Force pilots and enlisted personnel in 
technical training specialties. Prior job knowledge was defined as job relevant knowledge applicants 
acquire prior to training. Ree et al. (1995) observed a strong causal influence for g on prior job 
knowledge. No direct path was found for g to either of two work sample performance factors derived 
from check flight grades in early and late jet training; however, its indirect influence moderated through 
job knowledge was observed. This study also involved a set of three sequential training courses. Most of 
the influence of g was exerted indirectly through the acquisition of job knowledge in the sequential 
training courses. 
 
Military Air Traffic Controller Selection 
 
 The purpose of this section is to evaluate recent US military studies of air traffic controllers in light of 
the more general findings regarding the determinants of occupational performance.  
 
 Over the last decade, the US military has conducted several studies to examine the determinants of 
enlisted air traffic controller (ATC) performance. Research has focused on validation of the Armed 
Services Vocational Aptitude Battery (ASVAB; Segall, 2007) and has shown it to be a good predictor of 
ATC training performance (Carretta & King, 2008; Carretta & Siem, 1999; Held, 2006). Despite the 
proven validity of the ASVAB, enlisted ATC training and post-training attrition is higher than desirable, 
contributing to interest in additional selection methods to augment current procedures.  
 
 To this end, Carretta and King (2008) examined the utility of the FAA Air Traffic Selection and 
Training (AT-SAT; King, Manning, & Drechsler, 2006) battery for incrementing the predictive validity of 
the ASVAB versus enlisted US Air Force ATC training performance. The ASVAB has 9 subtests that 
measure cognitive ability (verbal, math, and spatial) and technical knowledge. The AT-SAT battery was 
developed based on results of a job task analysis of the FAA ATC career field. It includes 8 subtests that 
assess cognitive and perceptual abilities and self-reported life experiences. One of the subtests, Air Traffic 
Scenarios (AT) is a work sample test that involves the application of complex rules to control air traffic in 
an interactive, dynamic low-fidelity simulation. The AT subtest requires examinees to learn complex 
rules and prioritize tasks. The training criteria were the average grade from several written tests during an 
ATC Fundamentals course, the FAA Certified Tower Operator (CTO) test score, and a dichotomous 




ATC fundamentals, control tower operations principles, and ATC radar/non-radar principles. The FAA 
CTO test assesses job knowledge involving airport traffic control procedures, flight rules, 
communications operating procedures, flight assistance service, aviation weather, air navigation and aids 
to air navigation, and en route traffic control procedures. Due to the length of the AT-SAT battery (6 ½ to 
8 hours), students were not given all of the subtests. Instead, each student completed one of three 
overlapping test blocks. Sample sizes for the AT-SAT subtest analyses varied from 154 to 326.  
 
 All correlations were corrected for range restriction (Lawley, 1943). Those involving the 
graduation/elimination training criterion also were corrected for dichotomization (Cohen, 1983). Results 
confirmed the predictive validity of the ASVAB against all three training criteria. After correction, the 
correlation between a g-loaded composite of three of the four ASVAB verbal/math subtests and the three 
criteria were: ATC Fundamentals (r = .757), CTO test score (r = .596), and training graduation/ 
elimination (r = .610). Air Traffic Scenarios was the only AT-SAT subtest that demonstrated incremental 
validity beyond the ASVAB for all three training criteria. The increments in R2 beyond the ASVAB were 
small, but statistically significant for both the ATC Fundamentals score (.034) and the CTO score (.020). 
The R2 increment for the dichotomous graduation/ elimination training criterion was larger (.156). 
 
 Additional analyses of the Carretta and King (2008) data were conducted to shed light on what is 
being measured and the sources of predictive validity for the ASVAB and AT Scenarios subtests. After 
correction for range restriction, the ASVAB verbal/math composite and a composite of the three AT 
Scenarios subscale scores correlated .695, suggesting that despite its appearance the AT Scenarios test 
largely measures g. Another method to assess what is being measured is to conduct a principal 
components (PC) analysis of the scores and examine the unrotated component matrix. Results of a PC 
analysis of the 9 ASVAB and three AT Scenarios scores using data corrected for range restriction yielded 
two components with Eigenvalues greater than or equal to 1. The first unrotated PC, which for cognitive 
tests provides a lower-bound estimate of the g-saturation of the scores (Ree & Earles, 1991), accounted 
for 60.3% of the total variance. The average loading for all 12 scores, all 9 ASVAB subtests, the four 
ASVAB verbal/math subtests, and the three AT Scenarios scores were .771, .796, .820, and .714 
respectively. Although the AT Scenarios scores are not as g-loaded as the ASVAB subtests, it is clear 
they have a strong g component. 
 
 Factor scores were computed using the PC weights and each of the three ATC training criteria were 
regressed on them. The first principal component score (representing a general factor) was the only one 
that contributed significantly to the prediction of all three criteria. The PC score that was defined by the 
three AT scenarios scores also contributed to the prediction of the graduation/elimination training 
criterion. These results indicate that the AT Scenarios test is predicting unique variance in the 
graduation/elimination criterion beyond that provided by g. 
 
Summary and Recommendations 
 
 Accumulated research has shown cognitive ability to be a crucial determinant of occupational 
performance across a variety of jobs. Further, the predictiveness of g is incremented by measures of 
personality, job-related knowledge, and prior job experience (the later for job incumbents). Results from 
studies of military ATC training are consistent with the broader occupational performance literature. 
 
 A missing component of the Carretta and King (2008) study was the absence of strong measures of 
non-cognitive characteristics in the test battery. A follow-on validation study should expand the predictors 
to include non-cognitive measures, including personality (King, Retzlaff, Detwiler, Schroeder, & Broach, 
2003) and improved medical assessment. Almost 25% of the eliminations in the Carretta and King study 
were for non-academic/non-performance reasons, including anxiety, disciplinary, fear of controlling, and 




 Finally, it is recommended that follow-on validation studies examine additional training and post-
training performance criteria. These include performance in ATC specialized training tracks (control 
tower operations, radar approach control operations) and measures of post-training performance (e.g., 
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